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http:WHAT THIS PAPER ADDS
This paper adds information to the discussion about the role of leg symptoms in venous disorders.Objectives: The aim was to study the association between venous disorders and leg symptoms in the population
based cross sectional Bonn Vein Study 1 (BVS1).
Methods: A total of 1,350 men and 1,722 women aged 18e79 years were enrolled into BVS1. Chronic venous
insufﬁciency (CVI), varicose veins (VVs), and clinical classes (C-classes/CEAP [Clinical, Etiological, Anatomical, and
Pathophysiological]) were determined by clinical and duplex investigation. Leg symptoms (heaviness, tightness,
swelling, pain after standing or sitting, pain while walking, muscle cramps, itching, and restless legs) were
assessed in a standardized interview. For 2,624 subjects (48.7% male) with complete information on venous
disorders, relevant characteristics and information on at least one leg symptom, multivariate logistic regression
analysis was performed.
Results: More women (929/63.0%) reported at least one leg symptom within the last 4 weeks than men (560/
48.7%). Prevalence of reported symptoms increased with age (45.4% of the 18e29 year olds, 73.9% of the 70e79
year olds). Leg symptoms were more frequent in obese and underweight subjects. As conﬁrmed by clinical and
duplex examination 22.6% had VV and 15.8% had CVI. VV (OR: 1.4; CI: 1.1e1.7) and CVI (OR: 1.8; CI: 1.3e2.3)
were signiﬁcantly associated with reporting at least one leg symptom. In particular, there was a positive
association of VV and CVI with itching, feeling of heaviness, tightness, swelling, and pain after standing or sitting.
C2eC6 showed a statistically signiﬁcant association with feeling of heaviness, tightness, swelling, and itching,
while for pain on walking and muscle cramps this was shifted towards C classes C3eC6 and C3eC4, respectively.
Conclusions: Venous disorders show signiﬁcant associations with several leg symptoms. Itching, feeling of
heaviness, or tightness seem to be more closely related than other symptoms. The associations between C
classes and symptoms seem to be restricted to classes C2 or higher.
 2015 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
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Chronic venous disorders (CVDs) of the lower limbs are very
frequent all over the world.1e6
Venous disorders can be classiﬁed by the Clinical, Etio-
logical, Anatomical, and Pathophysiological [CEAP] classiﬁ-
cation updated in 2004.7,8 All clinical classes can be
speciﬁed as asymptomatic (A) or symptomatic (S). Symp-
toms include aching, pain, tightness, skin irritation,responding author.
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//dx.doi.org/10.1016/j.ejvs.2015.05.013heaviness, muscle cramps, and other complaints attribut-
able to venous dysfunction.8 The subjective symptomatic
course can point to a venous etiology, particularly if the
above mentioned symptoms are exacerbated, for example
by heat, show diurnal variation, or are relieved with leg rest
and/or elevation.9 However, none of these leg symptoms
are considered to be pathognomonic of CVDs and could
either have a venous origin or another cause. In the liter-
ature, contrasting statements regarding the diagnostic value
of lower limb symptoms such as pain or feeling of heaviness
can be found. Bradbury et al.10 concluded that even in the
presence of trunk varices most of the lower limb symptoms,
previously assumed to be caused by venous disease,
Association of Venous Disorders with Leg Symptoms 361probably have a non-venous cause. The same authors sug-
gest that symptoms in patients with and without duplex
ultrasound conﬁrmed functional venous disease do not
differ.11 On the other side, there is a signiﬁcant correlation
between worsening of clinical classes and lower limb
symptoms.2 Moreover, the presence of lower limb symp-
toms in patients with varicose veins (VVs) correlates with
decreased health related quality of life (HRQL).12
The leg symptoms described may also be associated with
other personal characteristics like higher age, female
gender, obesity, and others. The aim of this study was to
analyze the association between chronic venous disorders
like VVs and CVI, including the differentiation of clinical
classes and leg symptoms, taking personal characteristics
into account. Owing to the international discussion on the
association of leg symptoms with venous diseases, cross
sectional data from the population-based Bonn Vein Study
(BVS) 1, which was conducted from October 2000 till
November 2001, was re-evaluated.METHODS
The analysis is based on data from BVS1, a population based
cross sectional study including 3,072 participants: 1,350
(43.9%) male and 1,722 (56.1%) female. The participants
were aged 18e79 years (mean 48  16) and drawn from an
age stratiﬁed random sample of the general population in
the city of Bonn and two rural townships. The response rate
was 59%. Its methods have been described in detail previ-
ously.4 The main aims of the BVS1 were to assess the
prevalence of venous disorders, the frequency of venous
signs and symptoms, and to identify risk factors. Approval
for BVS1 was granted by the Bonn University ethics
committee.
Participants completed a standardized questionnaire
giving general information on socio-demographic status,
lifestyle, physical activity, medical history, and quality of life.
Standardized interviews on the history of speciﬁc venous
conditions including subjective leg symptoms attributed to
venous disease within the last 4 weeks were conducted by
investigators trained in phlebology. In the questionnaire, leg
symptoms were documented for each leg separately
included the feelings of heaviness, tightness, and swelling,
pain after standing or sitting, pain while walking, muscle
cramps, itching, and restless legs. Leg symptoms in general
were deﬁned as the presence of at least one of these
symptoms. Moreover, clinical examination and color coded
duplex sonography (in B-Mode with 7.5e10 MHz and
duplex with 7 MHz; AU-5 Harmonic, Esaote, Genoa, Italy)
were performed in a standardized manner according to a
handbook with speciﬁc instructions for the study. Weight
and height were measured in all participants and body mass
index BMI was calculated in kg/m2. The venous ﬁndings
were classiﬁed according to CEAP, assigning the highest
clinical level. All four investigators who conducted the
phlebological examinations took part in an inter-observer
reliability test. Ten patients were chosen from among the
inpatients of the Bonn dermatology department forrepeated investigations. For the CEAP classiﬁcation there
was complete or almost complete agreement between the
investigators, with a kappa value between .85 and 1.00 for
the different items. Color coded duplex sonography also
showed almost complete agreement between investigators,
with a kappa value of .81.13
VVs were deﬁned as clinical stages C2eC6, at least one
alteration of subcutaneous veins in the anatomic classiﬁ-
cation and primary origin in the etiological classiﬁcation.
Chronic venous insufﬁciency (CVI) was deﬁned as clinical
stages C3eC6.Statistics
Subjects with information on at least one symptom, com-
plete information on venous disorders, and on the above
mentioned potential confounders form the study base of
this analysis (N ¼ 2,624). Descriptive statistics are pre-
sented as the number of events and relative frequency
percentage. Multivariate logistic regression modeling was
used to assess the association of venous disorders such as
VVs, CVI, and the different C classes of CEAP with leg
symptoms in general (presence of any symptom) as well as
with individual symptoms as the outcome. A separate
analysis was performed for each symptom. For the analysis,
CEAP classes C5 and C6 were reduced to one category
because of the low prevalence of C6. The reference category
for each group in our analysis was C0. Sex, age, BMI, urban
versus rural residence, and the number of pregnancies were
considered possible confounders and included in the anal-
ysis in clinically relevant categories. Odds ratios (OR) and
their 95% conﬁdence interval (CI) for each symptom were
estimated. Analyses were conducted in the complete group
and stratiﬁed by sex. Data analyses were performed using
the statistical software SAS (version 9.2; SAS Institute Inc.,
Cary, NC, USA).
RESULTS
Of the 2,624 participants with complete information 44%
were male. According to clinical and duplex examination
592 (22.6%) of the participants had VVs, with or without
signs of CVI. According to sex, 214 (18.6%) of the men and
378 (25.6%) of the women had VVs. CVI (C3eC6) was
diagnosed in 415 (15.8%) of the participants. One hundred
and sixty-ﬁve (14.3%) of the men and 250 (17.0%) of the
women had CVI. A detailed description of the study popu-
lation including the distribution of age, BMI, and region of
living, as well as the prevalence of VVs, CVI, C classes,
pregnancies, and hormone use is shown in Table 1.
Table 2 shows the data of participants with at least one
leg symptom according to sex, age, BMI, region of living,
VVs, CVI, C classes, pregnancies, and hormone use. 1,489 of
the 2,624 participants (56.7%) reported at least one leg
symptom within the last 4 weeks.Women complained more
often about leg symptoms in general than men (63% of
women vs. 48.7% of men). With increasing age, a higher
prevalence of complaints in the last 4 weeks was observed.
In total, 45.4% of the 18e19 year old participants and
Table 1. Distribution of venous disorders and putative risk factors within the study base of 2,624 subjects with complete information.
Men Women All
n (%) n (%) n (%)
All 1150 (100) 1474 (100) 2624 (100)
Age 18e29 154 (13.4) 194 (13.2) 348 (13.3)
30e39 240 (20.9) 297 (20.1) 537 (20.5)
40e49 229 (19.9) 311 (21.1) 540 (20.6)
50e59 198 (17.2) 252 (17.1) 450 (17.1)
60e69 203 (17.7) 270 (18.3) 473 (18.0)
70e70 126 (11.0) 150 (10.2) 276 (10.5)
BMI < 18.5 7 (0.6) 23 (1.6) 30 (1.1)
18.5 to 25 445 (38.7) 742 (50.3) 1187 (45.2)
25 to < 30 522 (45.4) 449 (30.5) 971 (37.0)
30 to < 40 169 (14.7) 248 (16.8) 417 (15.9)
> 40 7 (0.6) 12 (0.8) 19 (0.7)
Region of living Rural 502 (43.7) 630 (42.7) 1132 (43.1)
Urban 648 (56.3) 844 (57.3) 1492 (56.9)
VVs Yes 214 (18.6) 378 (25.6) 592 (22.6)
No 936 (81.4) 1096 (74.4) 2032 (77.4)
CVI Yes 165 (14.3) 250 (17.0) 415 (15.8)
No 985 (85.7) 1224 (83.0) 2209 (84.2)
C of CEAP C0 152 (13.2) 97 (6.6) 249 (9.5)
C1 697 (60.6) 884 (60.0) 1581 (60.3)
C2 136 (11.8) 243 (16.5) 397 (14.4)
C3 122 (10.6) 202 (13.7) 324 (12.3)
C4 36 (3.1) 38 (2.6) 74 (2.8)
C5eC6 7 (0.6) 10 (0.7) 17 (0.6)
Pregnancies No data n.a. 161 (10.9) n.a.
0 n.a. 280 (19.0) n.a.
1 n.a. 262 (17.8) n.a.
2 n.a. 386 (26.2) n.a.
3 n.a. 200 (13.6) n.a.
4/ > 4 n.a. 185 (12.6) n.a.
Hormones No data n.a. 23 (1.6) n.a.
Yes n.a. 1091 (74.0) n.a.
No n.a. 360 (24.4) n.a.
BMI ¼ body mass index; CEAP ¼ Clinical, Etiological, Anatomical, and Pathophysiological; CVI ¼ chronic venous insufﬁciency;
hormones ¼ estrogens, gestagens or both; n.a. ¼ not applicable; VV ¼ varicose vein.
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symptom. The percentage of women with leg symptoms
according to age groups is higher than men and increases
with age. Patients with a BMI lower than 18.5 or higher
than 25 were more likely to report leg symptoms. 51.5% of
patients with a BMI of 18.5e25 and 73.7% of patients with
a BMI over 40 complained of leg symptoms. When
comparing region of living, patients living in the city of Bonn
reported leg symptoms more often (58.6%) than patients
living in rural townships (54.2%) (Table 2).
Of the 3,072 initially examined participants, different
numbers of participants, ranging from 2,604 to 2,624, were
included in the multivariate analysis of each symptom
because of missing values for the response or explanatory
variables (Tables 3 and 4). In the separate analyses of
women, 1,474 participants were included, with an equal or
reduced number of used observations in each analysis due
to missing values for the response or explanatory variables.
The association of VVs and CVI with leg symptoms is
shown in Table 3. Multivariate analysis indicates that there
is a signiﬁcant association of VVs and CVI with reporting ofat least one leg symptom within the last 4 weeks with an
OR of 1.4 (CI: 1.1e1.7) and 1.8 (CI: 1.3e2.3), respectively,
particularly with feelings of heaviness, tightness, and
swelling, pain after standing or sitting, and itching. Pain
during walking and muscle cramps were only associated
with CVI but not with VVs. Restless legs showed no asso-
ciation with VVs or CVI.
The association of C classes with leg symptoms is shown
in Table 4. Multivariate analysis indicates that there is a
signiﬁcant association of C classes C2eC6 with reporting of
leg symptoms in general as well as the symptoms feeling of
heaviness, tightness, and swelling, and itching. Pain while
walking was signiﬁcantly associated with C3eC6, and
muscle cramps showed a signiﬁcant association with C3e
C4. Pain after standing or sitting and restless legs showed
no signiﬁcant association with any C-class (Table 4).
In both analyses, female sex was signiﬁcantly associated
with reporting symptoms in general or one of the following
in particular: feeling of heaviness, tightness, and swelling,
pain after standing or sitting, muscle cramps, and restless
legs (Tables 3 and 4). Age above 50 years was associated
Table 2. Prevalence of at least one leg symptom stratiﬁed by venous disorder and putative risk factors.
Men Women All
n/n (%) n/n (%) n/n (%)
All 560/1150 (48.7) 929/1474 (63.0) 1489/2624 (56.7)
Age 18e29 52/154 (33.8) 106/194 (54.6) 158/348 (45.4)
30e39 86/240 (35.8) 164/297 (55.2) 250/537 (46.6)
40e49 107/229 (46.7) 173/311 (55.6) 280/540 (51.9)
50e59 110/198 (55.6) 176/252 (69.8) 286/450 (63.6)
60e69 115/203 (56.7) 196/270 (72.6) 311/473 (65.8)
70e70 90/126 (71.4) 114/150 (76.0) 204/276 (73.9)
BMI <18.5 4/7 (57.1) 14/23 (60.9) 18/30 (60.0)
18.5 to 25 183/445 (41.1) 428/742 (57.7) 611/1187 (51.5)
25 to <30 265/522 (50.8) 297/449 (66.1) 562/971 (57.9)
30 to <40 104/169 (61.5) 180/248 (72.6) 284/417 (68.1)
> 40 4/7 (57.1) 10/12 (83.3) 14/19 (73.7)
Region of living Rural 231/502 (46.0) 383/630 (60.8) 614/1132 (54.2)
Urban 329/648 (50.8) 546/844 (64.7) 875/1492 (58.6)
VV Yes 131/214 (61.2) 288/378 (76.2) 419/592 (70.8)
No 429/936 (45.8) 641/1096 (58.5) 1070/2032 (52.7)
CVI Yes 118/165 (71.5) 197/250 (78.8) 315/415 (75.9)
No 442/985 (44.9) 732/1224 (59.8) 1174/2209 (53.1)
C of CEAP C0 63/152 (41.4) 45/97 (46.4) 108/249 (43.4)
C1 309/697 (44.3) 512/884 (57.9) 821/1581 (51.9)
C2 70/136 (51.5) 175/243 (72.0) 245/397 (61.7)
C3 81/122 (66.4) 155/202 (76.7) 236/324 (72.8)
C4 30/36 (83.3) 33/38 (86.8) 63/74 (85.1)
C5eC6 7/7 (100.0) 9/10 (90.0) 16/17 (94.1)
Pregnancies No data n.a. 106/161 (65.8) n.a.
0 n.a. 152/280 (54.3) n.a.
1 n.a. 163/262 (62.2) n.a.
2 n.a. 245/386 (63.5) n.a.
3 n.a. 134/200 (67.0) n.a.
4/ > 4 n.a. 129/185 (69.7) n.a.
Hormone No data n.a. 16/23 (69.6) n.a.
Yes n.a. 664/1091 (60.9) n.a.
No n.a. 249/360 (69.2) n.a.
BMI ¼ body mass index; CEAP ¼ Clinical, Etiological, Anatomical, and Pathophysiological; CVI ¼ chronic venous insufﬁciency;
hormones ¼ estrogens, gestagens or both; n.a. ¼ not applicable; VV ¼ varicose vein.
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the following: pain during walking, muscle cramps, and
restless legs. For exact data see Tables 3 and 4. BMI above
25 kg/m2 was signiﬁcantly associated with pain after
standing or sitting and while walking. Urban living showed a
signiﬁcant association with reporting at least one leg
symptom and with pain while walking and itching. In the
female population hormone use was not positively associ-
ated with symptoms. Pain was signiﬁcantly associated with
previous pregnancies, and feeling of heaviness correlated
signiﬁcantly with a history of three pregnancies (data not
shown).
DISCUSSION
The aim of this study was to assess the association of CVDs
with leg symptoms, taking other personal characteristics
such as age, sex, and obesity into account. In the analysis
signiﬁcant associations were found between VVs, CVI, and C
classes and certain leg symptoms. The ﬁndings are in
agreement with the results of Chiesa et al.,14 who also
described positive correlations between symptoms and theworsening of visible ﬁndings and presence of hemodynamic
changes in both sexes. However, leg symptoms such as
feelings of heaviness and swelling, or pain are not speciﬁc
for patients with venous disorders. Van der Velden and co-
workers,15 in a recent study, showed that similar symptoms
are also found in other leg diseases such as knee or hip
arthrosis, peripheral arterial disease, or spinal disc
herniation.
Moreover, the results indicate that the relationship be-
tween VVs, CVI, or C classes with leg symptoms differ ac-
cording to disorder and symptom. Feelings of heaviness,
tightness, and swelling, and pain after standing or sitting
and itching are signiﬁcantly associated with VVs and CVI,
while pain after walking and muscle cramps are only asso-
ciated with CVI. Restless legs are not associated with VV or
CVI. It seems to be important to differentiate leg symptoms
and CVDs when looking at their relationship.
In the literature, only a few publications have reported on
the differentiated correlation of symptoms and venous
disease.10,14e19 Duque et al.20 found common symptoms of
CVI (itching, pain, burning sensation), but no correlation
Table 3. Association of sex, age, BMI, region of living, VVs, and CVI with leg symptoms.
Effector Any symptom Heaviness Tightness Feeling of swelling Pain standing Pain walking Muscle cramps Itching Restless
legs
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
n 2624 2610 2604 2614 2617 2617 2619 2616 2614
Gender
Female vs. ale 1.8 (1.5e2.2) 2.6 (2.1e3.3) 1.9 (1.5e2.4) 4.0 (2.9e5.5) 2.1 (1.7e2.5) 1.1 (0.9e1.4) 1.4 (1.2e1.7) 0.8 (0.6e1.1) 2.1 (1.5e2.8)
Age
30e39 vs. 18e29 1.0 (0.8e1.3) 1.1 (0.7e1.6) 1.0 (0.6e1.6) 1.9 (1.05e3.3) 1.1 (0.7e1.6) 0.9 (0.5e1.7) 0.7 (0.5e0.99) 1.0 (0.6e1.6) 1.7 (0.9e3.2)
40e49 vs. 18e29 1.1 (0.9e1.5) 1.4 (0.9e2.0) 1.1 (0.7e1.8) 2.3 (1.3e4.0) 1.3 (0.9e1.9) 1.5 (0.8e2.6) 0.8 (0.6e1.2) 1.3 (0.8e2.1) 1.6 (0.9e3.1)
50e59 vs. 18e29 1.7 (1.3e2.3) 1.2 (0.8e1.8) 1.3 (0.8e2.1) 1.9 (1.05e3.4) 1.6 (1.1e2.3) 2.0 (1.2e3.5) 1.6 (1.1e2.2) 1.1 (0.7e1.8) 2.6 (1.4e4.8)
60e69 vs. 18e29 1.8 (1.3e2.4) 0.9 (0.6e1.4) 1.6 (1.02e2.6) 1.5 (0.8e2.7) 1.4 (0.96e2.1) 2.4 (1.4e4.2) 1.6 (1.1e2.3) 1.0 (0.6e1.7) 3.9 (2.1e7.2)
70 -79 vs. 18e29 2.5 (1.7e3.6) 1.3 (0.8e2.0) 1.2 (0.7e2.0) 1.7 (0.9e3.2) 1.6 (1.02e2.5) 4.6 (2.6e8.1) 2.1 (1.4e3.1) 1.0 (0.5e1.7) 4.6 (2.4e8.7)
BMI
< 18.5 vs. 18.5e25 1.4 (0.6e2.9) 0.6 (0.2e1.8) 1.2 (0.4e3.5) 0.9 (0.3e3.2) 0.3 (0.1e1.4) 0.9 (0.2e3.8) 2.1 (0.95e4.5) 0.9 (0.3e3.2) 0.3 (0.0e2.6)
25 to < 30 vs. 18.5e25 1.2 (0.96e1.4) 1.1 (0.9e1.4) 1.1 (0.8e1.5) 1.3 (0.9e1.7) 1.4 (1.1e1.8) 1.5 (1.1e2.0) 1.1 (0.9e1.4) 0.7 (0.5e0.9) 0.9 (0.6e1.2)
30 to < 40 vs. 18.5e25 1.4 (1.1e1.8) 1.3 (0.9e1.7) 1.2 (0.9e1.7) 1.4 (0.9e1.9) 1.8 (1.3e2.4) 1.5 (1.02e2.1) 1.2 (0.9e1.5) 0.8 (0.6e1.2) 1.0 (0.7e1.4)
> 40 vs. 18.5e25 1.8 (0.6e5.4) 1.0 (0.3e3.1) 1.7 (0.6e5.2) 2.6 (0.9e7.9) 3.1 (1.2e8.2) 6.2 (2.3e16.6) 1.2 (0.4e3.2) 0.8 (0.2e3.6) 1.8 (0.6e5.9)
Region of living
Urban vs. rural 1.2 (1.02e1.4) 1.1 (0.9e1.3) 1.1 (0.8e1.3) 1.3 (0.99e1.7) 1.1 (0.9e1.4) 1.4 (1.1e1.9) 1.0 (0.8e1.2) 1.4 (1.03e1.8) 1.2 (0.9e1.5)
VV
Yes vs. No 1.4 (1.1e1.7) 1.5 (1.2e2.0) 1.4 (1.02e1.8) 1.5 (1.1e2.0) 1.4 (1.1e1.8) 1.0 (0.7e1.4) 1.1 (0.9e1.4) 1.5 (1.1e2.1) 1.0 (0.7e1.3)
CVI
Yes vs. No 1.8 (1.3e2.3) 1.6 (1.2e2.1) 2.2 (1.6e3.0) 3.2 (2.4e4.5) 1.3 (1.01e1.7) 1.6 (1.2e2.2) 1.5 (1.1e1.9) 1.5 (1.05e2.2) 1.2 (0.8e1.7)
BMI ¼ body mass index; CEAP ¼ Clinical, Etiological, Anatomical, and Pathophysiological; CI ¼ Conﬁdence interval; CVI ¼ chronic venous insufﬁciency; OR ¼ odds ratio; VV ¼ varicose vein.
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Table 4. Association of sex, age, BMI, region of living and clinical class of chronic venous disease (C) with leg symptoms.
Effector Any symptom Heaviness Tightness Feeling of swelling Pain standing Pain walking Muscle cramps Itching Restless
legs
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
n 2624 2610 2604 2614 2617 2617 2619 2616 2614
Gender
f vs. m 1.8 (1.6e2.2) 2.6 (2.0e3.2) 1.8 (1.4e2.4) 3.9 (2.9e5.4) 2.1 (1.7e2.6) 1.1 (0.9e1.4) 1.4 (1.2e1.7) 0.8 (0.6e1.1) 2.0 (1.5e2.7)
Age
30e39 vs. 18e29 1.0 (0.7e1.3) 1.0 (0.7e1.5) 0.9 (0.6e1.5) 1.7 (0.9e3.1) 1.1 (0.7e1.7) 0.9 (0.5e1.6) 0.7 (0.5e0.96) 0.9 (0.6e1.5) 1.7 (0.9e3.1)
40e49 vs. 18e29 1.1 (0.8e1.5) 1.3 (0.9e1.9) 1.0 (0.6e1.6) 2.0 (1.1e3.6) 1.3 (0.9e2.0) 1.4 (0.8e2.4) 0.8 (0.6e1.1) 1.2 (0.7e2.0) 1.6 (0.8e3.0)
50e59 vs. 18e29 1.7 (1.2e2.3) 1.1 (0.7e1.7) 1.2 (0.8e2.0) 1.7 (0.9e3.1) 1.7 (1.1e2.5) 1.9 (1.1e3.3) 1.5 (1.05e2.1) 1.0 (0.6e1.7) 2.5 (1.4e4.8)
60e69 vs. 18e29 1.7 (1.3e2.4) 0.8 (0.5e1.3) 1.5 (0.9e2.4) 1.3 (0.7e2.5) 1.5 (1.0e2.3) 2.2 (1.3e3.9) 1.5 (1.1e2.2) 0.9 (0.5e1.5) 3.8 (2.0e7.1)
70 -79 vs. 18e29 2.4 (1.7e3.5) 1.2 (0.7e1.8) 1.1 (0.6e1.8) 1.5 (0.8e2.8) 1.7 (1.1e2.7) 4.2 (2.4e7.5) 2.0 (1.4e3.0) 0.8 (0.5e1.5) 4.5 (2.3e8.6)
BMI
< 18.5 vs. 18.5e25 1.4 (0.6e3.0) 0.6 (0.2e1.9) 1.2 (0.4e3.6) 1.0 (0.3e3.4) 0.3 (0.1e1.4) 0.9 (0.2e3.8) 2.1 (0.97e4.6) 1.0 (0.3e3.3) 0.4 (0.0e2.6)
25 to <30 vs. 18.5e25 1.2 (0.96e1.4) 1.1 (0.9e1.4) 1.1 (0.8e1.5) 1.3 (0.9e1.7) 1.4 (1.1e1.8) 1.5 (1.1e2.0) 1.1 (0.9e1.4) 0.7 (0.5e0.9) 0.8 (0.6e1.2)
30 to < 40 vs. 18.5e25 1.4 (1.1e1.8) 1.2 (0.9e1.7) 1.2 (0.9e1.7) 1.3 (0.9e1.9) 1.8 (1.4e2.4) 1.5 (1.01e2.1) 1.2 (0.9e1.5) 0.8 (0.5e1.2) 1.0 (0.7e1.4)
> 40 vs. 18.5e25 1.8 (0.6e5.2) 0.9 (0.3e3.0) 1.7 (0.6e5.1) 2.5 (0.8e7.5) 3.0 (1.1e7.8) 6.2 (2.3e16.6) 1.1 (0.4e3.1) 0.7 (0.2e3.3) 1.9 (0.6e6.1)
Region of living
Urban vs. rural 1.2 (1.02e1.4) 1.1 (0.9e1.3) 1.1 (0.8e1.4) 1.3 (1.004e1.7) 1.1 (0.9e1.4) 1.4 (1.1e1.9) 1.0 (0.8e1.2) 1.4 (1.03e1.8) 1.2 (0.9e1.5)
C of CEAP
C1 vs. C0 1.1 (0.8e1.5) 1.4 (0.9e2.2) 1.3 (0.8e2.4) 1.5 (0.7e3.1) 0.8 (0.5e1.1) 1.4 (0.8e2.6) 1.2 (0.8e1.8) 1.6 (0.9e2.9) 1.1 (0.6e2.0)
C2 vs. C0 1.5 (1.04e2.1) 2.2 (1.3e3.7) 2.0 (1.1e3.7) 2.8 (1.3e6.0) 1.1 (0.7e1.7) 1.4 (0.7e2.7) 1.4 (0.9e2.1) 2.2 (1.2e4.3) 1.1 (0.5e2.2)
C3 vs. C0 2.0 (1.3e2.9) 2.8 (1.6e4.7) 3.5 (1.9e6.5) 6.5 (3.0e14.0) 1.3 (0.8e2.0) 2.0 (1.03e4.0) 1.9 (1.2e2.9) 2.2 (1.1e4.4) 1.3 (0.7e2.7)
C4 vs. C0 4.0 (1.9e8.1) 2.7 (1.3e5.5) 3.5 (1.6e7.6) 6.2 (2.5e15.5) 1.4 (0.8e2.7) 2.6 (1.2e5.9) 2.2 (1.2e3.9) 6.6 (3.0e14.7) 1.0 (0.4e2.6)
C5eC6 vs. C0 10.2 (1.3e79.3) 4.8 (1.6e14.6) 9.0 (2.9e28.2) 7.2 (1.9e26.9) 0.5 (0.1e1.9) 5.0 (1.6e16.2) 1.9 (0.7e5.4) 8.3 (2.4e28.1) 2.2 (0.6e8.1)
BMI ¼ body mass index; CEAP ¼ Clinical, Etiological, Anatomical, and Pathophysiological; CI ¼ Conﬁdence interval; OR ¼ odds ratio; VV ¼ varicose vein.
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366 M. Wrona et al.between the severity of these symptoms and the degree of
venous insufﬁciency.20 Chiesa et al.14 found positive corre-
lations between leg symptoms such as heaviness, pain, and
a feeling of swelling and the degree of visible ﬁndings
(CEAP) as well as the presence of hemodynamic changes.
The correlation between pain in the legs and visible signs of
the disease appeared to be more marked in women than in
men. The authors also noticed many subjects without reﬂux
or CVD abnormalities reporting a range of leg symptoms.14
Relationships between leg symptoms and CVDs may be
inﬂuenced by other factors such as age, obesity, and sex.
Bradbury et al.10,11 delineated a symptom speciﬁc, sex
dependent relationship between trunk varicose veins and
leg symptoms. Itching was signiﬁcantly related to the
presence and severity of trunk varices in men (linear test for
trend, p ¼ .011). In women the authors reported a signiﬁ-
cant relation between trunk varices and the symptoms of
heaviness or tension (p < .001), aching (p < .001), and
itching (p < .005).10 Kroeger et al.19 stressed that age and
sex were the most relevant explanations for leg symptoms
in individuals with small cutaneous veins. Sex, age, and
other inﬂuencing factors were considered in this multivar-
iate analysis and signiﬁcant associations between female
sex, higher age, or high BMI and leg symptoms were found.
The association of greater age and leg symptoms has also
been observed by other authors.10,17,19 According to Fiebig
et al.,21 women have a lower age at disease onset and may
therefore report leg symptoms at an earlier age than men.
In addition, this indicates sex differences regarding leg
symptoms, which is also supported by these results and the
reported associations of certain leg symptoms with female
sex. Obesity, which has been reported to be a risk factor for
VVs in women in a previous study,22 has also been shown to
be associated with leg symptoms. A positive association of
obesity with pain was found.
Analyzing the association of different C classes with leg
symptoms, the presence of any symptom, feeling of
heaviness, tightness, swelling, and itching show signiﬁcant
associations with C2eC6, whereas pain while walking is
only signiﬁcantly associated with C3eC6. Muscle cramps
are signiﬁcantly associated with C3 and C4. It becomes
obvious that signiﬁcant associations can only be seen be-
tween C classes C2 or higher and leg symptoms. This is in
accordance with the results of Carpentier et al.,16 who
found a good correlation of symptoms only for higher C
classes. Langer et al. found escalating rates of symptoms
across all their categories of visible and functional venous
disease. In their study, the categories normal legs (C0),
telangiectasias or spider veins (C1), VV (C2), and trophic
changes (C4eC6) were used in analogy to the CEAP classi-
ﬁcation. Except for restless legs, signiﬁcant differences were
found for nearly all symptoms and categories, including
VVs.17
Regarding the speciﬁcity of leg symptoms and consid-
ering the mentioned inﬂuencing factors, itching is only
signiﬁcantly associated with C2eC6. It shows no additional
association with age, gender, BMI, number of pregnancies,
or hormone treatment. In the literature, conﬂicting resultscan be found for itching. No correlation between itching
and the duration or severity of CVI was reported by Duque
et al.20 Paul et al.23 found a positive correlation between
the magnitude of reported itching and clinical stages of
CEAP in a study with 161 participants.
Feelings of heaviness and tightness are only signiﬁcantly
associated with C2eC6 and female sex in this study. In
contrast, pain shows a positive association with all inﬂu-
encing factors. Restless legs are not associated with VVs,
CVI, or C classes but with higher age (50e79 years) and
female gender. Similar ﬁndings have also been described by
Langer et al.17 In their article they reported that aching was
not speciﬁc, swelling was the most speciﬁc marker, restless
legs were not predictive of functional or visible venous
disease, and heaviness, itching and aching were helpful to
distinguish cases.17
The results suggest that some leg symptoms such as a
feeling of heaviness or itching are more speciﬁc for CVDs
than others such as cramps and pain. However, symptoms
alone without proof of venous pathology do not justify the
initiation of invasive treatment.
A limitation of the study is that concomitant diseases of
orthopedic, rheumatological, psychological, or neurological
origin which could be associated with leg symptoms were
not assessed. The psychological component however has
been analyzed in another recent publication. In their anal-
ysis, Amsler et al.24 reported that the psychological
component explained 7.3% of the BVS2 ﬁndings. Higher
scores were typically found in younger, slim women of
higher social status, with feelings of leg heaviness and
tension and reduced psychological quality of life. They
concluded that the psychological versus somatic venous
disease questionnaire (PsySoVDQ) identiﬁed somatic and
psychological components but in the majority of subjects
leg symptoms could not be explained by one of these two
components.24 Seasonal and occupational inﬂuences may
also inﬂuence the frequency and intensity of leg symptoms.
Based on the follow up data from the BVS2, it is hoped to
verify in the near future, whether leg symptoms have a
predictive value for the development of CVI and progression
of venous diseases.CONCLUSIONS
According to this analysis, there is a positive association
between chronic venous disorders and leg symptoms in
general or particular leg symptoms. Symptoms such as
itching, and feelings of heaviness or tightness are more
closely associated with venous diseases than others. Rest-
less legs and muscle cramps are not, or less associated, with
VVs, CVI, or C classes. These symptoms should no longer be
considered as “venous leg symptoms”.CONFLICT OF INTEREST
None.
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